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APPENDIX B 

DATA ANALYSIS AND CONTROL SOFTWARE 



DATA REDUCTIO?l FLOV CHART 

Q TAPC 
RECORDER 

NICOLET 660 
FAST FOURIER 

HP 98253 
DIFFEREGRAPH 
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SCALEDATA 

This program has two major sections. The purpose of the first sec- 
tion is to transfer data from the 160C data recorder into internal data 
buffers in the Hewlett-Packard .9825S computer. The second section scales 
the data and records the data and scaling conditions on cassette tape. 

The program as a whole is designed to mimic the Nicolet 660 in its 
data transfer and scaling.functions. 

The Hewlett-Packard- 982% computer, the Hewlett-Packard 7225A plot- 
ter, and the Nicolet 160C data recorder are all connected via the IEEE 
488 bus. 

The Nicolet 160C is a two-disk data recorder with a primary disk on 
the left and a secondary disk on the right. There are two sets of 8 
switches on the rear of the 160C. The left set is for the IEEE 488 bus 
and the right set is for the RS232 bus. Set switches 4, 7, and 8 of the 
IEEE 488 bus control to 2 and set all others to 0, this allows the 9825s 
to communicate with the 160C. Turn on the 160C. This resets the machine 
and records the states of the eight IEEE 488 bus control switches. 

Place the 9825s cassette tape which contains the program in the tape 
recorder unit of the 9825s and load the SCALEDATA program into the inter- 
nal memory of the 9825s. When the program has been loaded, extract the 
program tape from the tape unit and insert a tape marked with blank files 
6710 bytes in length (HP 9825s Operating and Programming Manual, Chapter 

9). 

Place the disk of data to be analyzed in the primary (left) slot of 
the 16OC. The 9825s displays Enter 16OC file # to be recabted. Enter. 
the desired disk file number on the calculator keyboard and press the 
continue key to initiate the file recall sequence. When all the buffers: 
stored on that disk file ,have been transferred to the internal buffers 
of 9825S, Recall ConpZeted is printed and the 
data routine. 

When the scaling is finished the program 
tion subroutine. Information on this file is 
spaces in which to put information describing 

9825s performs the scale- 

.. . 

branches to the document&- 
displayed. You have 100 
the various conditions 

under which the data were collected. This information is useful in 
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identifying the file when it is recalled from the 9825s tape for use in 
other programs for data manipulation and graphing. When the documenta- 
tion has been typed in, press the continue key and the program branches 
to the data recording routine, 

The 9825s displays Start at ;FiZe #, track #? Each 9825s cassette 
tape has two tracks, track 0 and track 1. For this program each track 
will have twenty-one files, file 0 to file 20. File 21 will be a null 
file. Type in the file number (0 for a new tape) and press the continue 
key, then type in the track number you wish. Press the continue key. 
The 160C file and tag number, the documentation information, the two 
buffers of scaled data, and the two sets of scaling conditions are auto- 
matically recorded on the proper file and track of the 9825s cassette 
tape. The 9825s tape file number is incremented to automatically record 
the next file. The 9825s displays Done for the day? Y or 1. Enter Y 
for yes or N for no. If you enter Y the pro 

3 
ram ends. 

the program returns to Await (see Flow Chart 
If you enter N 

and displays Enter 160C 
file # to be recalled. After the first file is recorded, each cycle 
through the program will cause the next file to be automatically recorded 
until file 21 (the null file) is reached. When the internal file number 
count reaches 21 the tape automatically rewinds, switches tracks, and 
starts recording at file 0, 

HELMETS 

The purpose of this program is to plot scaled spectral data stored 
on cassette tapes. Unscaled data should be passed through the SCALEDATA 
program prior to plotting with HELMETS. HELikfETS computes an RMS value and 
displays it next to each spectrum. 

The HELMETS program requires: 

1. A Hewlett-Packard 9825s computer. 

2. A Hewlett-Packard 7225A plotter. 

3. A cassette tape on which the HELMETS program is stored. 

4. A cassette tape on which scaled data to be analyzed is stored. 

5. Paper for the plotter. 

Connect the 9825s and 7225A via the IEEE 488 bus and switch both machines 
on. Set up the plotter with paper and pen and insert the program tape 
into the 9825s. Load the file containing the HELMETS program into the 
active memory of the 9825s. When the program has been loaded, extract 
the program tape and insert a cassette tape containing scaled data files 
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to be analyzed. It is convenient to have a list of what data is on each 
file to make recalling the files easier, This file index should contain 
the 160C file and tag number, documentation of conditions, and the cas- 
sette tape file number. You will also use this file index in the DIFFER- 
GRAPH program. 
key. 

When you are ready to start the program, press the run 

The 982% displays WHICH AXIS TO PLOT? x, Y, z. Enter the desired 
axis with a capital letter and press the continue key. The 9825s dis- 
plays HELMET TYPE? FORM-FIT, spH4. Enter either FORM-FIT or sPH4 in 
capitals and press the continue key. FLIGHT CONDITION? is displayed on 
the 9825s. There are five (5) flight conditions: hover, 40 kn, 80 kn, 
120 kn, left turn. Enter the appropriate flight condition in capitals 
and press the continue key. 

When the continue key is pressed the plotter will label the axis 
helmet type, and flight condition at the top of the paper. At the bottom 
the plotter will label FIGURE . HELMET ACCELERATION. The 982% is now 
ready to process data so it displays RECALL FILE #, TRUK #? Enter the 
9825s tape file number you want and press the continue key. Enter the 
track number and press the continue key. The tape file is loaded and the 
prerecorded 160C file and tag number, and the documentation string is 
printed. The 98255 displays DO YOU WANT THIS FILE? Y OR N. Check the 
printed documentation to see if you recalled the correct file. Enter Y 
for Yes or N for No and press the continue key. If you enter N, the 
9825s will display, RECALL FILE #, TRACK #?, and you can recall another 
file. If you enter Y, the 9825s displays, Is THIS FILE CONNECTED? Y OF 

N. There are two helmet sight conditions, connected and disconnected. 
This condition should be included in the documentation string of the 
SCALEDATA program printed on the 982% printer in a previous step. Enter 
Y or N depending on the condition and press continue. If the file is 
data from the connected condition, the plotter will draw the graph axes 
on the top half of the paper. 
SIGHT CONNECTED and RMS z 

The Flatter will label the axes and write 
M/S to the right of the graph area. The 

plotter will plot the scaled data for the indicated condition and the 
computer will calculate the RMS value for the entire spectrum. When the 
graph is completed the plotter will label the RMS value as a five decimal 
place number. The prerecorded 160C scaling conditions string is checked 
and either, NORMALIZED TO BETA or NORMALIZED PER HZ is labeled below the 
RMS value. RECALL SECOND FILE #, TRACK #? is displayed and the machine 
is ready to recall another file. 

On each figure, a connected and disconnected file for the same con- 
ditions is required. If you had recalled a disconnected file first, the 
plotter would have done its graphing and labeling on the lower half of 
the paper. When both graphs have been drawn, DONE FOR THE DAY? Y OR N 
is displayed. If you enter Y, the program ends and you would have to 
press the ran. key to start again. If you enter N, the 9825s displays, 
CHANGE PAPER, to remind you to change the plotter paper, waits five (5) 
seconds and automatically runs the program again. 
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DIFFZ'RGRAPH 

The purpose of this program is to plot a graph of the difference 
between two spectra (connected and disconnacted). The RMS value for 
each spectrum is calculated by HELMETS and may be entered via the key- 
board. The difference between the two RMS values is computed and dis- 
played next to the graph. 

The DIFFERGRAPH requires: 

1. A Hewlett-Packard 9825s Computer. 

2. A Hewlett-Packard 7225A plotter. 

3. Plotter paper. 

4. A 9825s cassette tape containing the program. 

5. A 9825 cassette tape containing scaled data to be analyzed. 

Connect the 9825s computer and the 7225A plotter via the IEEE 488 bus 
and switch on the machines. Ready the plotter with pen and paper and 
inse;t the program tape. Load the program into the internal memory of 
the computer, extract the program tape, and insert the data tape to be 
analyzed. Press rUn to start the program. 

The 9825s displays WHICH AXIS TO PLOT? X, Y, 2. Enter the appro- 
priate axis using a capital letter and press continue. HELMET TYPE? 
FORM-FIT, SPH~ is displayed. Enter the helmet type in capital letters 
and press continue. FLIGHT CONDITION? is displayed. Enter the correct 
flight condition from the list provided in HELJ!ETs, and press continue. 

The plotter will draw and label the axes. FIGURE . DIFFERENCE 
IN HELMET ACCELERATION will be labeled at the bottom of the page. To 
the right of the graph area and from top to bottom the following labels 
will be drawn: The axis, the helmet type, the flight condition, SIGHT 
CONNECTED -, SIGHT DISCONNECTED, DIFFERENCE IN, RMS = M/s2. NOR- 
MALIZED TO BETA? Y or N is displayed. Look at the figures drawn as the 
result of the HELMETS program and enter Y or in as appropriate. If you 
enter Y, NORMALIZED TO BETA is labeled. The 9825s is now ready for the 
data to be analyzed. 

RECALL FIRST FILE #, TRACK#? is displayed. The file index mentioned 
in HELMETS would be useful here to make recalling the correct fi'le easier. 
Enter the file number, press continue , enter the track number, and press 
continue. The file is recalled and the 1606 file and tag number and the 
documentation string are printed on the 9825s. DO YOU WANT THIS FILE? 
Y or N is displayed. Enter Y or N after checking the documentation 
string printout. If you enter N, RECALL 
played and you can recall another file. 

FIRST FILE H, TRACK #? is dls- 
IS THIS FILE CONNECTED? Y or 
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N is displayed. If you enter Y all of the file buffers are transferred 
to the first set of data buffers and RECALL SECOND FILE #, TRACK #? is 
displayed. If you enter N, all of the file buffers are transferred to 
the second set of data buffers and RECALL SECOND FILE #, TRACK #? is dis- 
played. The program loops back and recalls files until two files, one 
connected and one disconnected, have been recalled and accepted. 

The 160C file and tag number of the connected file and disconnected 
file are drawn between the flight condition label and SIGHT CONNECTED-. 
The 982% computes the difference values and the plotter draws the graph. 
When the graph is finished, ENTER RMS OF CONNECTED FILE is displayed. 
Enter the proper RMS value taken from the figures produced by the HELMETS 
program and press continue. ENTER RMS OF DISCONNECTED FILE is displayed. 
Enter the proper RMS value and press continue. The disconnected RMS is 
subtracted from the connected RMS and the result is drawn in the spaces 
in the H&S = M/s2 label. 

DONE FOR THE DAY? Y or N is displayed. If you enter N, CHANGE 
PAPER is displayed. The 9825s waits 5 seconds and the program runs again 
automatically. If you enter Y the program ends. 

1-i 
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set peripheral 
device addresses 

data buffers 

660 FFT MIMIC 

clears internal 
data buffers & 

SEND BINARY 
COMMAND STRING 
TO 160~ 

4 
1 

scaledata 
takes data in the 
internal buffers, 
scales the data 
and stores it on 
tape 

scale equation 
for data buffer D 
scaled then 
restored in D 
(NICOLET 660 cti A) 

characters at a time 
into one data point 

is 660 data buffer 

translates 3 ascii 
characters at a time 

APIIIS 

5 Crms 

2 
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. 

0 SQR 

on interrupt: 
read the 160~ 
status byte, put I, the 16 bit value + T, 
set flag 0 

w , 
to main program 

remote control 
print 160~ reset 

r-l set flag 2 
enable interrupt 
end service routine 
return to main program 



disable interrupt 

from 16OC + dump 

NOTE: The internal 
pointer in the 160~ 
is advanced to the 
next buffer auto- 
matically and the 
buffer identification 

@y is put into1 

from 160C + K$ 
CH A Power Spectrum 



Y N 

print UNKNOWN 
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clear the 
dump buffer 
clear flag 0 

_ 

I/O Initiated 0 
SRQ Set 1 

0 
660 Cmd Str 0 

1 

I/O Operation 0 
1 

NAK Not Set 0 

Gen Buff Data 0 
CI 

I/O Complete 1 
SRQ Set 1 

0 
Gen Buff Data 0 

0 

Disk Operation 1 
Complete 1 

NAK Not Set 0 



shiftin Q 

ASCII 28= F.S 
This is a 660 
command to go to 
ALPHA MODE in 
the display area 

t 

__ _._ 

ASCII 30= RS 
This is a 660 
conmand to return 
frOlll ALPHA MODE in 
the display area 

__ 1s .._, 

print S$ 
S$[4, 151 + R$ 

k 
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3 
byte 0 J”2oa.t 

Y[l] to straight unsigned 
binary and multiply by -1 

shift the 8 bit binar.y value 
of Y[2] 8 places to the 
left, add Y[3] and 
put the result in Y[2] 

-(cmp Y[2]+1) -f Y[2] 
convert 2's complement 
to straight unsigned 
binary and multiply 
by -1 to restore sign 

calculate value 
2 (Y[l]-15) x Y[2] 

+ YL41 
Y[l] = exponent of 2 
Y[2] = scaled fraction 

mantissa 

0 return 

24 



C[l] X 10 int 
)(1[5]~[3-1) -+ C[l]< 

print ATTrr, 
CL11 

I[261 -t C[2] 
print int/diff, 

CVI 

No. of.integ or diff 

I [58] -t Y [l] 
I [59] + Y [Z] 
I [60] -f Y [3] 

YL41 + CL31 
) print E&Vu, 

CL31 

YY return 

BR7lS Q 
-& 

Differences from Arm 
AFl7l.S Bms 

I [51 1 PI 
ATTa ATTb 

I[581 I[611 
I I591 I [621 
1 PW I[631 
Eu/Va Eu/Vb 

jame flow patterr 
as in Ams, but 
for channel B 
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Calculates 660: 
Relative factor 
Normalization 

8 

Computes Final Scale 

1 
I 

InvaZid data type 
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InvaZid cant/ 

Y 

if 0 I[221 > 1 

4f 
I I 

I 
print 

BETA, c[8] 

I I 

J, 
I 1 

I (C[ll/JZ) x cr31 X 
C[5] X C[6] X (C[7] X 
CM)+ (- .5) -+ C[lO] 

I : 

print 
c9, CPI 

t-+ 

Return 
CIO, ct101 
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2 
byte Q integer 

mantissa (16 bits) 
shf (Y[2], -8)+Y[3] -t Y[2] 
shift the 8 bit binary value 
of Y[2] 8 places to the 
left, add Y[3] and 

-(cmp Y[2]+1) -f Y[Z] 
convert 2's complement 
to straight unsigned 
binary and multiply 
by -1 to restore sign 
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. 

1 

I 13)/4Ocl -+ C[9] 

I 

0 return 
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- 

draw graph 
draw labels 

’ h 1 

RMS average 

cs END 
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L 

‘c> START 

data buffers 
title buffers 

-4 Differ 
draw titles 
A$ & C$ 
clear flags 

I enter and plot 
RMS of the I 
connected file 
and disconnected 
file 

_. 
:, 

-.. 

. . 
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APPENDIX C 

HELMET ACCELERATION SPECTRA 
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X-AXIS,SPH-4,120 KTS 

FREQUENCY (TIC INTERVAL IS 50MZ) 

FREQUENCY <TIC INTERVAL IS 50i-P) ii m +-( 

SIGHT CONNECTED 

007.0612790 

RMS= 1.64111 MIS2 

NORMALIZED TO BETA 

SIGHT DISCONNECTED 

008.0612790 

RMS= 0.46822 M/S2 

NORMALIZED TO BETA 

FIGURE C4. HELMET ACCELERATION 



X-AXIS, SPH-4, LEFT TURN 

SIGHT CONNECTED 

009. El6 12798 

RMS= la,58976 

NORMALIZED 

61 FREQUENCY (TIC INTERVAL IS 50HZ) 
2 

SIGHT DISCONNECTED 

ci 
2 010m86l.279118 

El 
iii 
z 

RMS= 0-44839 

ii H 
NORMALIZED 

8 
Ip FREQBJENCV <TIC HNTERVAL IS 5BaHZ:, 2 

a 

FIGURE c5, HELMET ACCELERATIiN 



X-AXIS, FORM FIT, HOVER 

SIGHT CONNECTED 

002.1012790 

RMS= 0.48323 M/S2 

NORMALIZED TO BETA 

w” FREQUENCY (TIC INTERVAL IS 50HZ) 
2 !!! 

SIGHT DISCONNECTED 
N 

s 003. 10’12790 

ih 
z 
B 

RMS= 0.35470 M/S2 

z 
NORMALIZED TO BETA 

0 
er FREQUENCY <TIC INTERVAL IS §8HP) 3 B 

FIGURE C6. HELMET ACCELERATIiilN 



X-AXIS, FORM FIT’, 48 KTS 

SIGHT CONNECTED 

RMS= 1.44788 M/S2 

NDRMALPZED TO BETA 



2 X-AXIS,, FORM FIT, 80 KTS 

SIGHT CONNECTED 

008.1012790 
1 

RMS= 0.88968 

NORMALIZED 
0 

61 FREQUENCY CTIe INTERVAL IS S0f-D 
2 g 

cp r( 
SIGHT DKCONNECTED 

009.1012790 
1 

RMS= 0.36969 

NORMALIZED 
0 

Q FREQLJF+lcY (TIC= INTERVAL PS 5BMZ9 : : ii 
E? 

FII;h1RE C8. HELMET ACCELERATION 



2 
X-AXIS, FORM FIT, B2B KTS 

_ _ 

x 
L 

SKI-IT DISCONNECTED 

NORMALIZED TO BETA 



X-AXIS, FORM FIT, LEFT TURN 

0 

5 Q FREQUENCY CTIC INTERVAL IS 50l-K) 
P 

FREQUENCY CTIC INTERVAL IS 5BHP) 
: 

SIGHT CONNECTED 

012.1012790 

RMS= 2,30703 M/S2 

NORMALIZED TO BETA 

SIGHT DISCONNECTED 

013.1012790 

RMS= 0e39302 M/S2 

NORMALlZEO TO BETA 

FIGUREclo. HELMET ACCELERATION 



Y-AX I S, SPH-4, HOVER 

0 
19 FREQUENCY CTK HNTERVAL IS 50HZ) 

2 ii rl 

SIGHT CQNNECTED 

88%. f6868 

RMS= 0,4423@ M/S2 

NORMALIZED TO BETA 

SIGHT DISCQNNECTED 

OEa2.1686888 

RMS= O,%Y778 M/S2 

NORMALIZE68 TO BETA 

FXGhlREcll~ HELMET ACCELERATION 



Y-AXIS,SBH-4,40 KTS 

-,. l 

l * 

2 

1 3 
2 
Cl 

E 
Z 

E 
0 

s m FREQUENCY (TIC INTERVAL IS 50HZ) 
2 

0 
m FREQUENCY CTIC INTERVAL IS 58HZ) . g 

m 

SIGHT CONNECTED 

003.1606800 

RMS= 0.61447 M/S2 

NORMALIZED TO BETA 

SIGHT DISCONNECTED 

004.1606800 

RMS= 0.16719 M/S2 

NORMALIZED TO BETA 

FIGURE c12. HELMET ACCELERATION 



INTENSITY MIS2 
CI 

INTENSITY M/S2 
6) w ru 



2 Y-AXIS,SPH-4,120 KTS 

1 SIGHT CONNECTED 

0 

007.1606800 

RMS= 1.42111M/S2 

NORMALIZED TO ETA 

ul 
4 

61 FREQUENCY (TIC INTERVAL IS 50HZ) 
2 

1 
r( 

SIGHT DISCONNECTED 
G 
2 008.1606800 
Cl 
G 
B 

RMS= 0.23235 M/S2 

E 
NORMALIZED TO BETA 

0 
B FREQUENCY <TIC INTERVAL IS 58HZ) 

1 
FIGUREcl4. HELMET ACCELERATIiN 



Y-AXIS, SW-4, LEFT TURN 

2 

ci 
9 

ih 
;n 
B 
!ii w 

B 
a FREQBOENCY CTIC INTERVAL IS S@fHZ> iii 

a v-4 

FREQPJENCY CTPC INTERVAL IS 50l-D iii 
2 

SIGHT CONNECTED 

RIG= lo76677 M/S? 

SIGHT DISCONNECTED 

RMS= B. 25591 M/S2 

NORMALIZED TQ BETA 

FBWRE c 15. HELWET ACCELERATION 



2 
Y-AXIS,FORM FIT,HOVER 

1 SIGHT CONNECTED 

# 

2 002.1706600 
th n 
9 RMS= 0.44955 M/S2 

E w 
NORMALIZED TO BETA 

0 
w” a FREQUENCY CTIC INTERVAL IS 50HZ) fii 

2 a 

SIGHT DISCONNECTED 

% 
z 003ml706800 
Cl 
G 
3 RMS= 0.29448 MIS2 

z 
NORMALIZEO TO BETA 

0 
a FREQUENCY <TIC INTERVAL IS 58HZ) ia 

: 2 
FIGURE C16. HELMET ACCELERATIBN 



Y-AXIS, FORM FIT, 48 K-I-S 

2-l 
P m FREQUENCY UPC INTEWVAL IS 50HZ) 

2 

SIGHT CONNECTED 

NORMALIZED TO BETA 

FIGURE c17- HELMET ACCEKRATION 



Y-AXIS, FORM FIT,80 KTS 

SIGHT CQNNECTED 

008.1706800 

RMS= 0.79133 M/S2 

NORMALIZED TO BETA 

FREQUENCY CTIC INTERVAL IS 50HZ) 
!fl rJ. 

SIGHT DISCQNNECTED 

009.1706800 

RMS= O-27315 M/S2 

NQRMALIZED TO BETA 
0 

.' FREQUENCY CTIC INTERVAL IS 58HZ> 
: 1 

FIGURE ~1% HELMET ACCEL&RATI%N 



Y-AXIS, FORM FIT, 128 KTS 

NQRMAbPPEQ TO ETA 
la 

5 
HELMET ACCE%ERA%fQN 



C 

i 

INTENSITY M/S2 

1000 

E 
Y 

ul 

!z 



0 

INTENSITY M/S2 

t3 
t4 

INTENSfTY WS2 



1 - i  

Z-AXIS,SPH-4,40 KTS 
2l 

SIGHT CONNECTEO 

1 1 
003.1606600 

RMS- 0.79482 M/S2 

NORMALIZED TO 
0 
a FREQUENCY CTIC INTERVAL IS 50HZ) 

2l 
1 
r( 

I SIGHT 01SCONNECTED. 

I 004.lfi06800 

1 

1 RMS- 0.31921 M/S2 

FREQUENCY CTI6: ENTERVAL IS SBHZ) : 
m .,: 
rl 

FIGURE c22. HELMET ACCELERATION 

NORMALIZED TO BETA 



Z-AXISpSPH-4,80 KTS 

1 

0 

SIGHT CONNECTED 

005,1606800 

RMS= la71849 M/S2 

NORMALIZED TO BETA 

a FREQUENCY CTIC INTERVAL IS 50HZ) 
2 

SIGHT DISCONNECTED 

006.1606808 
1 

RIG= 0,3511% M/S2 

NBRMALIZED TO BETA 

0 
a FREQUENCY CTPB= INTERVAL IS !ZfHf> 

P 

FIGURE C23, HELMET’ ACCEhERATII;;N 



Z-AXIS, SPH-4,120 KTS 

SIGHT CONNECTED 

RMS= 1.64996 

SIGHT DISCONNECTED 

RMS= p1.46783 

NORMALIZED 



cn 
rv 

Z-AXIS, SPH-4, LEFT TURN 

NORMALIZED TO BETA 
lzl 

8 
FREQLIEPdCY CTfC fNTEWAL IS 5oPHZ)’ 

i 
FIGURE ‘2.5. HELMET ACCELERATI& 



Z-AXIS, FORM FIT, HOVER 

SIGHT CONNECTED 

RMS= PJ. 56322 M/S2 

NORMALIZEII TO BETA 

SIGHT DISCONNECTED 

NORMALIZED TO 

FIWRE C26. HELMET ACCELERATPON 



21 
Z-AXIS, FORM FIT, 48 KTS 

SIGHT CgaNNECfED 

084, 317686808 

RIG= 1. 29556 M/S2 

NIPRMALIZED TO BETA 

la 
a FREQUENCY CTIe INTERVAL IS 50#Z> 

2 

SIGHT DISCBNNECTEB 

005,17016800 

RIG= 0044937 M/S2 

NORMALIZED TO BETA 

FREQUENCY CTI@ INTERVAL IS 50HZ) 

FIGURE C27, HELMET ACCELERATION 



Z-AXIS, FORM FIT, 891 KTS 

FREQUENCY Cl-IC INTERVAL IS 58HZ) 

SIGHT CONNECTED 

RMS= 0.82938 M/S2 

NORMALIZED TO BETA 

‘8 
2 

SIGHT DISCONNECTED 

FPGURE C28. HELMET ACCELERATIiN 

NOWMAl-IZEO TO 



2 
Z-AXIS, FORM FIT, ma MTS 

SIGHT GDNNECTED 

Bl8.1786888 

1 

RMS= L39338 M/S2 

NDRMALIZED TD BETA 

8 
Q FREQUENCY CTIC INTERVAL IS 5&M-E> 

2 

SIGHT DISCQNNECTED 

011.~7iiB3808 

1 

RMS= EL 58295 M/S2 

NORMALIZED TD BETA 
Ia 

61 FREQUENCY CTIC INTERVAL IS SBHZ) 
8 

FIGURE c2g . HELMET ACCELERATiih 
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Z-AXIS, FORM FIT,LEFT TURN 
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